Postmortem redistribution mechanism of donepezil in the rat.
Population aging is rapidly advancing in numerous parts of the world and, accordingly, the prevalence of Alzheimer's disease (AD) is rising. The safety of donepezil (DPZ), which is used for AD treatment, has been established in clinical trials. However, some studies have indicated that DPZ may be associated with severe cardiac side effects, and excessive doses may induce toxicity-related symptoms or death. Therefore, the measurement of blood DPZ levels is important for the postmortem investigation of related causes of death. However, postmortem drug concentrations in the blood may not always reflect those obtained antemortem because of the postmortem redistribution (PMR) of drugs. Therefore, the aim of this study was to investigate the potential PMR of DPZ using a rat model. The DPZ concentration was measured using a validated HPLC/Q-TOF-MS system in cardiac and peripheral blood, and in the brain, lungs, myocardium, liver, and thigh muscle at different postmortem intervals (0, 1, 3, 6, 12, and 24h). Overall, the DPZ tissue to peripheral blood ratio decreased throughout the postmortem period. Furthermore, the DPZ concentration increased in the peripheral and cardiac blood but decreased in both of the lungs, postmortem. Furthermore, the blood pH was significantly lowered. We used a perfusion approach to examine the rat lung and heart to further investigate the relationship between the pH and DPZ release from the lungs. The outflow concentrations when the inflow pH changed from 7.4 to 5.5 were approximately 2-fold higher than the inflow pH fixed 7.4. These findings suggest that the antemortem accumulated DPZ in the lungs is released into the pulmonary blood owing to postmortem acidification of blood, and subsequently flows into the cardiac blood, leading to the observed increase in concentration. Although we could not determine the underlying mechanism, we confirmed that PMR occurs similarly in the cardiac and peripheral blood.